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DETAILED ACTION 
Claim Rejections - 35 USC § 103 



1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



2. Claim 1, 2 and 5 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hannan, U.S. Patent No. 4,404,594 and further in view of Frost et al, 
U.S. Patent No. 5,647,025. 

• Claim 1 recites " a method for generating a focused image of an object 
comprising: acquiring an image of an object, the image having at least one 
region". Hannan discloses of obtaining an image sample from each of a 
plurality of portions of the images in lines 25-30 of column 2. 

• Claim 1 further recites "performing a fine feature sharpness measurement 
on the at least one region of the image to provide a sharpness score". 
Hannan discloses of performing fine feature measurement to determine a 
sharp focus in lines 1 - 12 of column 3. 

• Claim 1 further recites "computing a composite image using the at least 
one region of the image and spatial weighting". Hannan discloses 
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obtaining a composite image by combining each of the optimally focused 
image portions in lines 1- 4 of column 4. 
• Claim 1 further recites "determining a spatial weighting using the 
sharpness score". Hannan does not teach of determining a spatial 
weighting using the sharpness score. 

Frost discloses determining the spatial weighting using sharpness 
score of each portion in lines 50-60 of column 8 

While Hannan does determine the sharp focus for the individual 
image portions (col. 3, lines 1-12), the reference does not disclose the 
claimed specifics of determining spatial weighting as part of the focus 
determination. However, Frost determines a sharpness score and uses 
the sharpness score to determine the spatial weighting. Therefore, it 
would have been obvious to one having the ordinary skill in the art at the 
time of the invention was made, to combine the invention of Hannan with 
that of Frost. One would have been motivated to add to the invention of 
Hannan the steps of determining a sharpness measure and then 
calculating the spatial weighting using the sharpness score from Frost 
because both references are directed to the determination of focus of an 
image and Frost provides a process to bring into best focus only the 
objects of interest without the need to focus independently on each object 
of interest (column 2, lines 11 - 14). Further, the process of Frost will 
allow for a way to measure the focus when objects of interest are at 
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different focal lengths from the image detector (see lines 1-5 of column 2 
in Frost, for example). 

• Claim 2 recites "the method of claim 1 wherein the focus feature 
sharpness measurement is performed on each of a plurality of regions, 
each such region corresponding to a location on the object". Claim 2 has 
been analyzed and is rejected as per claim 1 and in further consideration 
to Hannan (column 2, lines 17-30). 

• Claim 5 recites " the method of claim 1 wherein the fine feature sharpness 
measurement further comprises: transforming the at least one region of 
the image so as to provide a plurality of spatial frequencies of the at least 
one region of the image; measuring a density of high spatial frequencies; 
and using the density of high spatial frequencies so as to provide a fine 
feature sharpness measurement". Hannan discloses using of high pass 
filter for blocking low-frequency portion of the image portion output and 
passing the high-frequency portions which represents the high spatial 
frequency detail necessary for sharp focus (fine feature sharpness 
measurement (Column 2, lines 1-12). It is clear from Hannan that an 
image comprises of both low spatial frequency and high spatial frequency 
details and such a frequency distribution of an image is an inherent 
property of an image and high frequency data represents edge and details 
of an image. 
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3. Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hannan, U.S. Patent No. 4,404,594 and further in view of Frost et al, U.S. Patent 
No. 5,647,025 and further in view of Toriumi et al, U.S. Patent No. 4,616,262. 

• Claim 3 recites " the method of claim 1 wherein the step of computing a 
composite image comprises a weighted average using the at least one 
region of the image and the spatial weighting". Hannan in combination 
with Frost discloses of computing a composite image using at least one 
region of the image and the spatial weighting as analyzed in rejection for 
claims 1 and 2 but are silent to the specific process of computing a 
composite image by determining a weighted average using the at least 
one region of the image and the spatial weighting. 

However, Toriumi discloses determining of spatial weighting for the 
images to be combined (column 5, lines 39-45), and further combining the 
images by performing density conversion (weighted average) using the 
image information (spatial weighting score) in figures 6 and 11 and lines 
48-51 of column 4. Therefore, it would have been obvious to one having 
ordinary skill in the art at the time of the invention was made, to combine 
the combined invention of Hannan and Frost as discussed earlier with that 
of Toriumi. One would have been motivated to add to the combined 
invention of Hannan and Frost the step of computing the composite image 
by computing a weighted average using the spatial weighting score from 
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Toriumi because the combined invention of Hannan and Frost and the 
invention of Triumi are directed to the generation of composite image and 
Toriumi provides the specifics of generating composite image by 
implementing the weighted average using the spatial weights of the 
images to be combined. Further, the process of Toriumi will further provide 
a way to correct the pixel density at the interface of the combined images 
and provide for a smoother transition at the interface of the images to be 
combined. 

• Claim 4 recites "the method of claim 3 wherein the weighted average is an 
incremental weighted average". Weighted average has been analyzed in 
the rejection of claim 3 and same analysis with additional argument as 
disclosed below, are applied to the rejection of claim 4. Toriumi discloses 
the incremental weighted average used at the interface to combine the 
images in figures 23 and 25 and in lines 43-50 of column 6. 

4. Claims 8, 9, 10 and 11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Frost et al, U.S. Patent No. 5,647,025 and in further view of Kubota 
et al, IEEE Publication, 2000, "Inverse filters for reconstruction of arbitrarily focused 
images from two differently focused images". 

• Regarding claims 8, 9, 10 and 1 1, Frost fails to disclose the use of fuzzy 
transition such as Gaussian. However, in the same field of the invention, 
Kubota discloses that when at least one region (foreground) overlaps 
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another adjacent region (background) the overlapping results in blurring 
(fuzziness) which is a Gaussian function (in the left column of page 2). 
Further, applicant has admitted in the specification (page 18, line 1- 6) that 
this is well known in the art of image processing field. Therefore, it would 
have been obvious that one would have been motivated to incorporate the 
teaching of Kubota into the method of Frost for the purpose of generating 
an all-focused image in which both adjacent images are in focus because 
of the conventionality of this type of transition and because this will make 
the adjacent image potions to blend together and not be distracting to the 
viewer and, additionally, because the applicant has acknowledged that 
this is a well known procedure (page 18 of the specification). 

5. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Frost et al, U.S. Patent No. 5,647,025 and in further view of 
Palmquist et al., U.S. Patent No. 5,179,419. 

• Claim 15 recites "the method of claim 7 wherein the object is a fiber optic 
cable end face". Frost does not teach of generating a focused image of a 
fiber optic cable end face. However, Palmquist discloses the methods of 
detecting defects in optical fiber end faces. Palmquist same as Frost is 
also directed to the determination of optimum focal position (column 3, 
lines 30-40) by acquiring a plurality of images (column 6, lines 42-45) and 
performing a sharpness measurement (column 6, lines 62-65) on each of 
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the image portions whereas the image portion belongs to a fiber optic 
cable end face. Palmquist same as Frost determines the coarse focus 
position and comprises of grayscale image map for each image (column 8, 
lines 1-4). Therefore, it would have been obvious that one skilled in the art 
would have been motivated to use the Frost's method of generating a 
focused image of a fiber optic cable end face because both the references 
discloses the focus measurement at micro-image level. 
• Claim 16 recites "the method of claim 15 wherein the set of regions are 
annular". Frost discloses a spiral pattern formation around the original 
starting focus point when determining a set of focus regions on the surface 
of the object. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this Office 
action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 6, 7, 12, 13 and 14 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Frost et al, U.S. Patent No. 5,647,025. 
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• Claim 6 recites "providing a plurality of images of the object, each image 
having a focus setting". Frost discloses a focus measurement for each of 
the images and where each focus measurement is a function of at least on 
image measurement (column 2, lines 26-31). 

• Claim 6 recites "providing at least one image region in at least one image". 
Frost discloses of dividing each field of view into smaller portions (column 
7, lines 40 - 46) and figures 2A and 2B. 

• Claim 6 recites "measuring sharpness score of a portion of the at least 
one image corresponding to the at least one image region". Frost 
discloses determining the sharpness for each of the smaller portions of the 
field of view (column 8, lines 30 - 42). 

• Claim 6 recites "determining a spatial weighting for the portion of the at 
least one image using the sharpness score". Frost discloses of assigning 
spatial weights to each portion using the sharpness score (column 8, lines 
50 - 59). 

• Claim 6 recites "generating a focused image using the portion of the at 
least one image and the spatial weighting". Frost discloses of generating a 
best-focused image using the spatial weighting (column 8, lines 60 - 67) 
and (column 9, lines 1 - 2). 

• Claim 7 recites " the method of claim 6 wherein the step of providing at 
least one image region in at least one image further comprises: 
determining a set of focus regions on the surface of the object; and 
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aligning at least one focus region in at least one image". Frost discloses of 
identifying objects of interest from a set of images collected from different 
focal lengths, which satisfy the limitation "determining a set of focus 
regions on the surface of the object" (column 2, lines 1-3). Frost in 
continuation also disclose "a method to bring into best focus only the 
objects of interest in a full field of view" (column 2, lines 11-14) and " a 
focus measure is computed for each of the images, where each focus 
measure is a function of at least one image measurement" (column 2, 
lines 26-29) which satisfy the limitation "aligning at least one focus region 
in at least one image". 

• Claim 12 recites "the method of claim 6 wherein the at least one image 
region comprises a greyscale image map". Frost discloses "a histogram is 
computed of the gray levels of the image" (column 7, lines 21-23 and lines 
46-50). 

• Claim 13 recites " the method of claim 6 wherein the step of providing a 
plurality of images further comprises: determining a coarse focus position". 
Frost discloses of computing an initial focus scan to determine the best 
focus (coarse focus) position and this process continues incrementally 
until a best focus position is achieved (column 9, lines 1-10 and lines 20- 
27). Each time the initial focus scan is performed a plurality of images are 
acquired (column 6, lines 11-14 and lines 65 - 66). 

• Claim 14 has been analyzed and is rejected as per claim 13. 
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Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

• Bose et al, U.S. Patent No. 5,040,228 discloses a method and apparatus 
for automatically focusing an image-acquisition device. 

• Stern et al, U.S. Patent No. 6,603,874 discloses a system and method for 
simultaneously obtaining a plurality of images of an object from a plurality 
of different viewpoints. 

• Yamaguchi, U.S. Patent. No. 5,511,155 discloses a method and 
apparatus for forming a synthesized optical image with all of the desired 
objects in focus. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Manav Seth whose telephone number is (703) 306- 
4117. The examiner can normally be reached on Monday to Friday from 8:30 am to 
5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Mancuso, can be reached on (703) 305-3885. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) 



Manav Seth 
Art Unit 2625 \ 
November 12, 200/1 




